Seeeek e Ace eo oe ek 


(PATENT | 


-| SPECIFICATION 


4e 


t2 





can ee. Ps “Appliéation Date, Apr..10, 1918. No. 6131/18. | 


-~ < : *@omoplete Accepted, Dec.” 24,.1918.. 
COMPLETE SPECIFICATION. 
‘New -Process for the Generation of Electrical Energy. 


“I, CARLOS Benrrrz, Civil Engineer, of 141, Ocampo ‘Street, in ‘Guadalajara, 


- Mexico, do‘hereby declare the nature of, this invention ‘and in what manner 
_ the same is to-be performed, to he particularly described and ascertained in and 


s 


10. 


by- the. following statement:— 


` This invention relates ‘to a new utilisation of +h» high frequency currents or 
electrical oscillations, by means of which a constant production of electrical 
energy can be secured, under unusually simple, economic and practical con- 
ditions. sity: es F. : > oe i , 

Such results are attained by means, of ihe procedure: disclosed in present 
applicant’s English Patent Specification No. 14,311, filed on October 9th, 1915, 


“but in order to obtain a better utilisation of said high frequency currents, and 
-the automatic operation of the’ mechanisms employed in such procedure, I 


15 


have. invented, a novel arrangement of parts;-from which are. derived several 
‘other: advantages ‘that will, be hereinafter described and set forth with par- 


ticularity in the claims. appended hereto. .. 0 2. EE eee: 
- *Synthetically, in such procedure ‘so improved, are employed two Laiteries of 


--accumulators, and .one of these batteries is ‘supposed that has been previdusly 
‘charged. by proper means, Afterwards same said battery discharges through a- 
` circuit, in which are provided:.means. for the utilisation of, the greater part of 


20. 
- | shunted from said circuit, into an oscillatory. circuit in which the second .battery 
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the «power .produced by. such discharge, and the remnant of same power is 


is connected. Said oscillatory circuit is furthermore ‘provided with a rectifier, 
-which properly directs the electrical oscillations in such a manner, that they 
‘are- forced to pass constantly.through said second battery from, the positive to 
the uegative pole. On the other hand, az ,in such oscillatory circuits the 
number of oscillations per second can .be varied at will, the current strength, 
developed by. these oscillations: can be accordingly regulated, and thus the 
complete charge of the second battery can be produced in the same lapse of 
-time in which the first battery discharges. Therefore it is only question of 
reversing the connections of said batteries from time to time and to repeat the 
same procedure, in.order to obtain a,continuons -production ‘of electrical energy. 
.- The invention is illustrated in the atinexed drawing in which: Figure 1.shows 
the: circuit connexions of the arrangement and a perspective view of a com-. 
mutator ;, Figure 2 is a lateral view of a part of same apparatus; and Figures 3 
. and 4 are parts of same machine, whose location and use will be hereinafter 
explained. 2 | f i Z meta 
. Same figures are employed to designate corresponding parts throughout the 
: views. ; O : : gu 3 Ste 
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In Figure 1 are depicted two batteries of accumulators 1—2 and 3—4 con- 
nected in series, but obviously any other connection can be used, and no matter 
what arrangement is employed, their positive poles 23, 25, are joined through 
the ammeters 22, 24, with the terminals 17, 20, of the commutator. _ 

Such commutator consists of a cylinder 5, mounted on a rotative. shaft 6, 
‘passing through two different supports 7 and 8, and same cylinder is provided 
with the conductive paths 9, 10, 11, 12, conveniently insulated and distributed 
on its surface. Furthermore same-said cylinder is provided with the conduc- 
tive paths 14 and 15, that can be better seen on the cross sectional view shewn by 
Figure 2. Said paths made of metailic strips bent in the arc of a circle, are 
fixed at one of the ends of same cylinder, and are arranged to make contact with 
the brushes 17, 18, 19, 20, properly insulated and fixed: to a rmg 16, which 
encircles the above mentioned cylinder 5, and is fastened to the same base of 
the apparatus. 

Said brushes are provided with their corresponding sockets, into which can 
be fitted plug connectors from the above described batteries and further apparatus 
as follows: terminal 17 is connected. as above stated, with the positive pole 23 
of battery 1—2; terminal 20 is connected through the ammeter 24, with the 
positive pole 25 of battery 3—4; terminal 18 is connected through the wire 26, 
with the terminal 27 of a direct current motor, whose terminal 28 is-joined 
through the adjustable resistance 29 and the wire 30, with the terminal.31. of the 
commutator; and finally terminal 19 is connected. through the wire- 32, with- 
.the valves 33, 34, of an electrolytic rectifier, whose other two vaives 35, 36, 
‘are connected by means of ‘the conductor 37, with the terminal 38 of same 
‘commutator. - Ti RR , 7 tae yet ae 7 

This- apparatus is furthermore provided with the terminal 39, which is alter- 
natively connected with the negative poles of each one of the above mentioned 
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25 


batteries, through the brushes that can be seen‘in the figure in contact with the - 
cylinder 5. Under these’ conditions the apparatus 40 and 41, which: are 


employed to produce a practical purpose independent of the running of the : 


. “€ plant;?? and which are connected to both terminals 31, 39, will be alterna- 
tively in circuit with the discharging battery, and thus part of the power pro- 


- duced by such discharge; will be utilised by said apparatus without impairing _ 


the normal running of the whole mechanism, as wiil be hereinafter explained. 

Gn the other hand, an alternator 42, is coupled to the above mentioned 
motor 27—28, which in this manner can be rotated at a proper speed in. order 
to attain the desired frequency. Both terminals of said alternator are con- 
nected through the inductive resistance’ 48, with the poles 44, 45, of the primary 
of a step-up transformer, whose secondary 46—47, duly connected to the con- 
denser 48, will finally produce the high tension alternating currents required 
for the charge of said condenser. However the usé of said motor and alternator, 
is not at all indispensable in this process, and the same results could be attained 


35 


40 


if the primary 44—45 of the transformer joined to ai ordinary interrupter, te_ 


directly connected to the discharging battery. a 8 pe Cones 

The terminals 49, 50, of such condenser are connected: through an. arc-lamp 
of the Poulsen type 51—52, or through an adequated spark-gap with the atove 
mentioned rectifier 33, 34, 35, 36, and hence with the battery that should be 
charged, which at the instant depicted by the figure is the battery, 3—4. 


45 


„Extending into the arc chamber are the’ poles of a strong electromagnet, the ` 


- coils of which are in series with the arc, so that 
current, - 

In this manner, the strong magnetic field which exists between the poles of 
the magnets acts on the are, and owing to stich action combined with the 
influence of tke voltage developed by the secondary 46—47 of the transformer, 
it happens that said action and irfluence being about equal in value, are each 
of them alternatively greater than the other, so that the voltage acrass the are 


tbeir exciting current is the are 


automatically rises and falls. Therefore, when the action of the magnetic¢ 
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field is greater than the voltage produced by the secondary of the transformer, - 
the current produced by said secondary has uct enough pressure to pass across ' 
the arc’and the condenser is charged, but ou. instant afterwards said action 
decreases in value, and the condenser discharges across same said are. On the 
other hard owing to the cscillatory nature, cf the circuit, which is arranged. 
with proper values of capacity, inductance, and reristarceo, said charges end 
discharges cf the condenser can be obtained several mi-lions of times per second 
if desired, and in this manner a current of a great number of amperes can be 
secured through the oscillating circuit, even with a small amount of electricity 
stored by said condevser. _ Just in the same manner as with a gallon of water 


could be produced a current of ore thousand gallons per second through a pipe, . 


if such pipe be connected with two different vessels, and said quantity of water 
could be forced through such pipe, by means of a piston adapted to one of said 


` vessels, so as to transfer same said quantity of water from one to another vessel, 


one thousand times per second. Obvicusly whst can be easily performed with: 


electricity, is not so feasible with the water. 


Speaking in other terms, the small amount of electric power taken by the 
direct current motor 27—28, appears with a small loss on the alternator 42, and 
such power is delivered to the primary 44—45 of the transformer. Again, the 
inductive action of this transformer produces on the secondary 46—47, a similar 
power still diminished in accordance with the efficiency of-such apparatus, and 
finally ‘the coudenser is charged with a small amount of electricity in order to 
be converted into oscillatory energy. Obviously, if such electric power instead 
of being stored by said condenser had been simply rectified, and directly applied 
to the charge of one of the above mentioned batteries, such power would only 
produce a very small effect on these accumulators, and the whole discharge of 
the other battery would never cause the complete charge of the second group. 
Où the contrary, if same said power is stored by said condenser 48, and this 
condenser is properly connected to an oscillatory circuit in which one of said 
batteries can be joined, and furthermore if by means of a rectifier the high 
frequeucy currents produced in such oscillatory circuit are forced to pass from 
the positive.to the negative pole through said battery of accumulators, it is 
obvious to state that it is always possible to secure by these means, the number 
of amperes required by said accumulators in order to get them charged in a | 
given time. That is to say, with a small number of coulombs stored by the. 
condenser 48, it is possible to produce on the oscillatory circuit a great number 
of amperes, if same said small number of coulombs are forced to pass and repass 
through ‘said circuit, thousands or millions of times per second, just as was 
explained with the water analogy. 


On the other. hand, the values of the above named quantities: capacity, 
resistance, inductance and voltage can be varied in very wide limits, and there- 
fore it is always possible to attain the required conditions in each case, in order 
to ‘produce 4 given number of oscillations per second: Thé capacity of- the 
condenser can be adjusted to a certain value by increasing or diminishing the 
surface of its coatings! The resistance of the circuit can be adjusted to the 
required value by varying the length of the are in the Poulsen lamp, or varying 
the number of lamps connected in series or parallel in the circuit. The 
inductance’ of said circuit can be varied by winding part of same circuit on an 


‘insulating frame, in such a manner as to obtain the number of turns required. 


to produce the desired inductance; and finally, the charging voltage can be 
regulated by increasing or diminishing the number of turns in the secondary - 
of the transformer, or by varying the diameter of the wire employed in such 
coil. Finally in order to obtain a better efficiency from the alternator 42, 


_it is convenient to use the resonance coil or adjustable inductive resistance 43, 


in the circuit conneciing said alternator with the primary 44—45 of the trans- 
former. By so doing it is’ possible to adjust said resistance in order to obtain 
a state of resonance. in the circuit, and in these conditions the current produced 
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by said alternator will be in phase with the:impressed,E..M. F. ( 
effective watts will be a maximum in the primary ‘and. secondary circuits. . 


The adjustable resistance. 29, which is disposed in the circuit connecting each 


battery of -accumulators with the motor 27—28, is employed to adjust the 
current of the discharging battery to, a fixed value, since it is important. te 
obtain a constant number of revolutions,from the alternator. - zs 
The commutator is furthermore proyided.avith the voltmeters 56 and 57; aid 
by means of the switches 58 ‘and 59, the circuits connecting respectively- both 
poles of each battery,.can be closed through.'said meters, and the voltage ofthe 
discharging current may be so determined when desired. Finally, by- means 
of the switch 60 connected across the terminals of the.appardatus 40--and 41, 
such apparatus may be put on or out of operation at.will, -. igs eee 
With this: arrangement, the ‘initial charge of any of the -above mentioied 
batteries, may be obtained by means of same motor 27—28, which in this dase 


should be disconnected from the alternator 42, and coupled to any other motor, T 


in ‘order to be operated as a direct current generator. Such motor which ‘is 
not illustrated in the drawing, may be a petrol or combustion engine of any 


kind, capabJe of an independent operation. 


In such case, if it.is desired to give a charge to any of the above mentioned ` 


batteries, , the ‘switch 60 should be closed, and next disconnecting’. the 
alternator 42, the direct current motor 27—28, should be’ coupled to the 
combustion engine, which once in operation will produce the running: of said 
motor. This apparatus acting now. as a generator will produce an electric 
current which passing through the terminal 27 will follow wia: wire. 26, 


terminals 18 and 17 of the commutator, (if it is the battery 1—2 which is going. 


to. be. charged), wire 21, ammeter 22, pole 23, battery 1—2, path 9, switch 60, 


terminal 31, wire 30, resistance 29 and terminal 28. If on the-contrary, it is 


battery 3-4 that should be charged, it is necessary to turn at first the cylinder 5 
of the commutator. by, means. of the handle 61, until the paths 11 and 12, come 
in contact with the brushes connecting the poles of the accumulators, in which 
ease the conductive path 14, (Figure 2), will connect the contacts 18 and 20 
of the ring encircling the cylinder: Under these conditions, ithe electric 
current produced by such generator will follow via: terminal 27, wire 26, 
terminals 18:and 20 of the commutator, ammeter 24,- battery 3:4, path 11, 
terminal 39, switch 60, wire.30, resistance 29, ‘and: terminal 28. aa 

In. other words, -each one of said batteries can be charged independently from 
the other, and once such result is attained, the combustion engine being already 
‘disconnected ; if the plant should remain idle-for some time, the cylinder 5 
should again be turned until the brushes do not.rest-in touch with any of the 
above described conductive paths, and the whole arrangement will thus remain 
ready to be. started at:any Instant. - eo oe ct eran ans 


Now it is easy to understand the whole operation- of this-mechanism." Suppose- 


at first that the battery. 1—2. has been- charged, and that the‘cylinder 5;vis 
brought .to the position: shown by -the figure: such battery will immediately 
discharge through the following via: pole: 23, ammeter 22, wire 27, 
contacts 17—18, wire 26, motor, -27—28, resistance 29, wire’ 30:: rotary 
transformers 40 and 41 (or through any other apparatus that may be used instead 
of such transformers in, order to utilise part of the power produced by this 
discharge), pole-39, and path 9, through which the whole circuit is-closed! 

As a consequence of. such.discharge, the electric power: thus developed will 
be expended by three different ways: a first part is wasted in overcoming the 


internal resistance of the several apparatus employed; and of the circuit connect- ` 
ing. such apparatus; .2 second part is expended ‘in the operation -of ‘the. 


motor 27—28, and finally, the third -part .is-expanded in the opération’ of the 

apparatus connected to the poles 31—89 of the commutator, in order to produce 

a practical purpose independently of the operation’ ofthe plant: . ` = 
It is well known how the mechanical: power developed by the rotary motion 


; ‘therefore: the. f 
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of the motes 27—28, can be turned into electrical energy by the emala 42 

and in the same manner it is well k20wn how such electrical energy of low 
voltage can be transformed into ove of high vcllage by means of a.transformer ; 

and it is well known too how such high voltage electrical energy ‘can b> 
converted into oscillaicry energy, and how the alternating currents produced 
by such oscillatioxs, can be rectified in order to produce a direst current. How- 
ever all such combination of apparatus and means, arranged to produce the 
charge .of a battery of accumulators while another similar battery is.discharg- 








. ing, was perfectly unknown before this invention, and a short consideration of 


the calculations involved in determining the different values of capacity, 
resistance, induc‘ance, and voltage required by the ‘several combined circuits 
of a small working plant of this “kind, may be useful to give an idea of the 
procedure which in general practice can -be followed. 

Suppose that each one of the batteries 1—2 and 3—4 in said small plant, are 
obtained by the connection in series of 50 Edison accumulators. 

Suppose that the voltage of each accumulator is equal to 1, 2 volts. 

The voltage of each battery arranged with 50 accumulators connected in 


‘series will be equal to: 


-1.2 voltsx50 accumulators=60 volts. 

Suppose that the capacity of each accumulator is Saui to 40 umperes hours, 

The capacity of each battery, will be equal tò: 40 amperes-hours. 

‘Under ‘such conditions if the battery 1—2 discharges at the rate of 40 
amperes, such battery will be totally discharged in one “hour, and the parer 
thus developed during- such time will be: ; 

60 volts x40 amperes= 2400 watts. 

On the other hand, in order to obtain the complete charge of the battery 3—4 
in-one hour, it is necessary to provide during such time an electric current of - 
at least 40 amps. 

. Suppose that in order to develop such current, it is desired to take from the 
power produced. by the discharging battery, only a portion equal to: 

` ` 4Q amps x 10 volts=400 waits. 

With this object in view, the direct current motor should be arranged in 
arder to take such current of 40 amperes, causing a drop of 10 volts on the line. 

Suppose that the electrical efficiency. of such motor.is of 95 per cent; the 
above mentioned 400 watts will be reduced to: 


400 x 95 
100 


Suma that the electrical efficiency of the alternator 42, is also equal. to 
95 per cent., the 380 watts delivered to said alternator, will be reduced to: ; 


=380 watts. 


—_— -" = 361 watts. 


-Again such energy of 361 watts delivered to the primary of the transformer, 
will” appear on the secondary of same apparatus, reduced in a cerlain amount. 
depending on ‘the efficiency of such transformer, which can be supposed equal 
to 89 pe cent. Such. energy will be thus reduced to: 


361 x 89 
100 


Which is finally the amount of electrical power delivered to the oscillating 





=321 watts. - 


_ circuit, in order to develop the required 40 amperes of current. 


Now suppose that the frequency of the alternator 42- is equal to 500. As 
it is well known, with an alternating generator, a high voltage is obtainable 
twice in each cycle. Therefore, if there are 500 cycles per. second, we will 
obtain 1000 maximums of voltage per second ; and as the condenser 48, dis- 
charges just at the time in which the maximum voltage is produced, it will 


J 
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e ohianed under such conditions: 1000 di: scharges per second. Therefore, the 
quality of electricity that must ke. stered by said condenser, can be determined . 
by the followiug consideration: Suppcse that the impedance cf the oscillating - 


civeuit is equal to 16 he As the current that should he maintai~ed in said 
circull must-be equal io 40 amperes; tie required vollage , to develop such 
curre=t will be equal o - 


40 amps, x 15 eins = 600 volts. - 


But in order to produce G00 volts by the discharge of the Godden X is 
necessary to get it primarily charged to 1200 volts, since tbe average potential 
during the discharge is 5 

v 
r 2- i 
Tf the energy produced by the secondary of the tr ‘avsformer is assumed equal 


to 321 watts, and the voltage required for the charge of the condenser should 
be 1200 volts, the current delivered by said ‘secondary will be equal to: 


W _. 321 
= {300 


On the ‘other hand, as the oe of the alternator has been admitted 
equal to 1000; in one thousandth of second, said secondary will deliver to the 
condenser: .000267 coulombs, or 267 microcoulombs: 

‘Hence, the capacity of said condenser 48 must be adjusted to store such 
quantity of a and its value can be determined by the following 


volis, in consequence; 


== 600, V= 1200- volts. 


CEA = 0.267: amps. 


formula: 
Q=K. FV. (3). 
In which K, is the capacity of the condenser in microfarads, when Q is given 
in microcoulombs, and V is the maximum voltage. - Ì 


Therefore, by tran sposition: 


o. Q 267: 
Kmr =V =1200— 


On the other hand, it is well known that if it is desired to produce an 
oscillatory discharge through a circuit, the capacity, resistance and inductance 
of said cireuit, must be arranged in such a manner, that the value given by 


the following equation: 
2, /1000 Lam 
v eae N 


be greater than the resistance of the circuit. 

In which L, is the inductance of said circuit measured in millihenrys, and K 
the capacity of the condenser in’ microfarads. 

Tt has been supposed that the resistance of the salinity circuit is equal 


= 0.222 microfarads. (4). 


value of L obtained from such formula, will satisfy the required conditions for 
the production of the oscillatory discharge in such circuit. 





2/8 an 1000 Loms = 20 ohms. (6) 
: Kms 
and by transposition: 
; L = 400 K mts (7) 
-nhs — 4000 ? s 
By substituting: ; 
; 0.222 a ieuna 
z T R == = 0.0222 millihentys, 


10 -~ 
or equal to: 22200 centimetres. 


Dr 
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to 15 ohins. Hence the above equation may be made equal to 20 ohms, and the . 
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- Now it is possible to determine the number of oscillations per second that 
can bë obtained in such circuit, whose value is given by the followivg fermula: 


503 3000 
== 8). 
ME om X X Rae ( ) g 


~ and substituting the already known values of the ‘inductance and cnpacity, 
we obtain; 





5033000 


pee = 71900 oscillations 
n/32900 x 0.222 


per second, or 12 oscillations in each spark, since we have assumed that there are 
produced 1000 sparks per second. ` 

The current - strength developed by means of such oscillations can, be 
determined by the following formula: ; : 











v i 
C= = E aE 9). 
; Ae 1 2) ( 
2 > DR- Bee : ` 
M/R + (6.28N. 1 SEN. x) 


Which gives the value of the current in terms of the impressed electromotive 
force (V), the ohmic resistance of the circuit (It), the inductance (T4) in heurys, 
the capacity (K) im farads, frequency (N) -in cycles per second, atid the 
constant- (6.28).. 

Hence by substituting in this equation we obtain: 


‘i we 600 





Suo (= 28 x 71900 x 0.0000222 — 1 ooo) 








6.28 x 7L8 109, x 0.000000222 


` Now: 6. 28 x 71900 x 0: 0000222 — 10. 
and: 6.28 x 71900 x 0: 000000222 = :0.1. 


and substituting: 


E = ab or 
CNi oe + 0-54)" ni 


C= 40 amperes. 


“Which means that the impedance of the oscillating cireuit is equal to the ohmic 


resistance of same -circuit, since the inductive reactance and the capacity 
reactance are so combined, that the resultant value of the total reactance is 
equal to’ zero, and the only voltage required to produce the current of 40 
amperes, is that to cvercome the ole resistance of same said circuit, iene : 
has been admitted equal to 15 ohms. Which means also that the E. M. F. 

in phase with the current, and therefore the watts are a masimum. 

‘Hence there can be no doubt tliat ihe battery 3—4, will be ful-y charged 
while the other battery is discharging, inasmuch such cffective current can 
be increased at will, even without taking more power from the discharging 
battery. In fact, it is easy to increase the number of turns of wire in the 
secondary 46—47 of the transformer in order to increase the voltage. Obviously 
as the amount of power delivered to the primary 44—45 of sime apparatus is 
always equal to 321 watts, if the voltage is increased, the quantity of clectricity 
that the condenser will receive will be accordingly reduced, as may: be noted 
by the consideration of formula N.2. In consequence the capacity of- same 
condenser must be accordingly diminished as may ke seen from formula N. 4, 
and thus the number of oscillations ger second will te also increzsed (equation 
N: 8). Finally by increasing the voltage, the current strength is proportionally 
increased, (formula N. 9) 

Therefore, it is always possible to combine in the manner described the 
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ante 


. values of the resistance, inductance, capacity and voltage in the oscillating 


circuit, so as to obtain the required current strength, to produce the charge. of 
one of said batieries, while the other is discharging. 

Once such result is attained, if the operation of the plant must be continued, 
it is uceessary to reverse the connections of said batteries, and with this object 
in view, the cylinder 5 should be revolved until the conductive paths 11 and 12, 


come in contact with the- brushes connected to the negative poles of said. 


batteries; and then the battery 3—4 which is now fully charged, will be 
connected with the motor 27—28, and its discharge will ke now produced 
through the following via: pole 25, ammeter 24, poles 20 and 18, wire 26, 


motor 27—28, resistance 29, wire 30, apparatus 40 and 41, and path 11, which’ 


is now closing this circuit with the negative pole of samé said battery. 


In other words the motor 27—28, the apparatus 40 and 41, and the. - 
aliernator 42, will be still in operation just in the same condition descrited `. 


above, and in the same manner the high frequency currents are, still developed, 
producing the same current strength which is now passing wa: pole 50 of the 
condenser, are-lamp 51—-52, valve 34 of the rectifier, wire 32, contacts 19—17, 
wire 21, ammeter 22, pole 23, battery 1—2 (now connected: with the pole 38 
of the commutatcr through the ‘path 12), wire 37, vaive 36, inductance 55, 
‘and pole 49; or via: pole.49, valve 33, wire 82, contacts 19—17, wire 21, 
ammeter 22, pole 23, battery 1—2, path 12, pole 38, wire 37, valve 35, arc- 
lamp 52—51 and pole 50. In other words by the same series of the above 
enumerated phenomena, the battery 1—2 will be fully charged while the 
battery 3—4 is discharging. i ; 

It is obvious to state that the same procedure can be repeated indefinitely 
- ky the simple reversion of the connections of said batteries, from time to time, 
` in accordance with the capacity of the accumulators employed, and the rate at 
which they are discharging. 

In consequence, obtaining thus a continuous operation of such electric plant, 
its output can be easily determined, since from the’ power developed by the 


15 


z0 


discharging battery, 400 watts only have been taken, to produce the charge of .. 


ihe second group of accumulators, and the remnant of 2000 watts, that is to 
say à current of 40 amps x 50 volts is still available on the circuit in order to 
be utilised particularly by the apparatus 40 and 41. In fact the loss of power 
caused by the internal resistance of one of said baiteries and of the circuit 
connecting such apparatus is of very small value,-and may be'determined as 
fojlows:— — 

The resistance of each accumulator is only equal to: 0.005 ohms, and the 
resistance of the 50, accumulators connected in series will be: 


0.005 x 50 accumulators = 0.250 ohms. - 


The resislance of the circuit connecting said battery to the motor 27—28 
and to the apparatus 40 and 41, is equally very small. Suppose that in such 


circuit are employed 20' of wire N. 5, (Braun & Sharp) ; the resistance of such | 


wire is equal to 0.0003 per feot. In 20! its resistance will be equal 
to 0.006 ohms. ; 

Hence the ictal resistance of battery and circuit will be equal.to 0.256 ohms, 
and the loss of power caused by such resistance will be: ; 

40? amps x 0.256 ohms=409 watts. 

And finally the effective output of such plant, would be: 

2000 — 409= 1591 watts-hours. 

Which are entirely utilised by the apparatus 40 and 41, and which can be 
employed at will, without impairing the normal running of the plant. 

On the other hand, if it is desired to produce an automatic operation of such 
mechanism, the commutator 5, can be provided with the arrangement shown 
by the figure 1; in which two coils 62, 63, bent in the arc of a circle, are 
securely fastened to a wall 8 fixed to the base of same commutator. Said ‘coils 
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aye respectively connected’-by: one ‘of heir ends to the positine,' poles, 64, 69s cat 
‘two differént accumulators :corvespending’ to,:each. ‘one:of : the! above,» described 


battéries 1—2 and 3—4, and. are furthermore provided -With, movable iron ,cores, 


‘which a¥e:cqually berit:to the same cre, avd:erei fixed tola, lever 166; mounted, en 


‘the same shaft of- the cylinder’ 5.;-andlately saidi cores: and--leveroare properly 


balanced io remain still in -any ‘position of the cylinder. due & J 
. The autcmatic. and alternative admittance of the electrical energy providet 


by said accumulators and recuired forthe operation of these magnets, ..is 


obtained by means of an ordinary clock -G7, fitted. with contacts, so that the 
minute and hour hand close the circuit- when passing the contact strips. 

In the arrangement depicted by this figure it is supposed that the commutator 
should be shifted every hour, and with this object in view,- said .clock 67 is 


‘provided with two strips 68, 69; arranged:to make contact separately with the 


minute’s hand once: in every revolution. “Nearer to the center of the clock’s 
dial, are disposed twelve contacts 70 arranged to close the circuit through. the 
kour’s hand, which being shorler than the minute’s, hand, will never touch the 
above mentioned strips 68, 69; and thus’ when the clock is working, the circuit 


-is obviously closed every hour through both hands. However in order to obtain 


“ 


the alternative operation, of each one of the above described magnets; each one 
of thé contacts 70 are alternatively fixed on two different metal dises 71, 72, 
shown apart froni the apparatus by the Figures 3, and 4, and which properly 
insulated are disposed underneath the.clock’s dial: - The metal disc 72 that is 
disposed above, is furthermore provided with six holes 73, affording passage to 
the corresponding contacts fixed on the’ other disc 71, which are larger than 
those -of the former disc: Finally each one of said discs arè respectively 


ccnnected through the wires 74, 75, to the remaining ends of the coils described 


above, and the contact strips 68, 69, are respectively. connected to the negative 
terminals-76, 77, of the accumulators, ‘so that each one of said accumulators 
discharges every two hours through said coils, during the required time for 
the operation of the commutator. Obviously each time that the electric current 
is fowing through them, a maginctic force is exertéd on the corresponding ‘core 
which tends to draw it inte the coil causing thus the revolution of the cyiinder, 


‘until the connections of both batteries are reversed. By means of the handle 61, 
the ‘cylinder 5 can. be revolved’ independently from the operation of the clock, 


and the:running of the whole plant may be thus stopped at any time, by 
moving and locating said cylinder in such a way as to break all the circuits. 
Summarily the production of electrical energy by such procedure, can not 
be less inexpensive, since the operation of a plant of this kind does not require 
a‘ continuous provision of fuel, neither the installation of a water-power plant 
which is not always obtainable. ‘By such procedure, the installation-can be 
made just in the place in which the electrical energy should’ be employed, 
and once the installation is made, the plant can be kept in operation indefinitely 


at a trifling cost of maintenance. 


‘In fact, the batteries of accumulators which are, the principal item in such 
procedure, can be obtained by the connection of the required number of cells 
or units, in accordance with.the amount of power that should be developed. 
Obviousiy from the known accumulators the Edison type, being the most 
improved, is more suitable for such purpose., As it is well known. in such type 


the active materials are oxides of nickel mid jron, respectively for the positive 


and negative electrodes, the electrolyte being a 21 per cent.” solution of .caustic 
potash in water, which should be removed once, every eight or nine. months, and 


‘the only care required with such cells, is to maintain, the tons of, the plates 


‘well, covered with solution. Obviously as .such solution ‘is _ continuously 


evaporating, the cells must be frequently filled with pure distilled water, but 


“such operation is easily performed by means of the automatic refiller that the 


Ndison Company provides with this object. | 


_., The rectifier employed in, these installations, equally requires a trifling cost 
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1f naipionange,, since, if it Ag nde cbtained, by, the oon 
ido, eells,.as -shown,,7h, the figure, 1 which..a, zeuttal solution of a 
appaspnate aay, be employed. 
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elnetreday of such, cells boing. jn phi 
ig. plates’ are, general] : mide, of lead or] olished „steel, ani uminum: fo 
ERA a T E T iae in buah, Sect tiSen it ii made ee -of , 5 
the well known property of the aluminium electrodes to iet the electricity pass 

in one direction (when the aluminium electrode is cathode) but not in the other. 
Such electrodes if properly arranged have a very low depreciation and can be 
renewed at a trifling cost. PE ` 

However, : such rectifiers are only effective with low voliages (not more 10 

than 600 volts), so when the potential is greater it is necessary to join several 
cells in series divided into four groups connected to the oscillating circuit as 
‘shown in the figure, and generally it is preferable to employ any other type of 
rectifier, as for ‘instance the mercury-vapor lamp. which is of low cost, and its 
maintenance costs nothing. ie Ns f -15 
. If such rectifiers are employed, the inductance 55, may be used as auto 
transformer by connecting its terminal 13 tọ the terminal 52 of the arc lamp, 
and then both anodes of the vapor lamp should be connected respectively to 
each one of the terminals of said inductance, and its cathode must be joined 

to the terminal 19 of the commutator. Finally in order to close the rectifying,.20 
circuit, the terminal 38 of same commutator must. be connected to the sliding 
contact .78 ‘of the akove mentioned inductance. Under such conditions the 
voltage of the charging current can be regulated at will-by means of said 
contact, which inay be located in order to adjust the number of turns of wire 
that must be included in the secondary of same auto tiansformer, in accordance 25 
with the voltage that should be developed. a . SENTONA 

` Tliere are several other types of rectifiers that could equally be employed, 
but what has been told gives an idea of the manner in which such apparatus 
may be connected to the oscillatory circuits, in order to rectify the high 
frequency. currents,,and it does not matter the type employed, the’ cost of its 30 
operation and maintenance is always of trifling significance. |. 
-` "Finally the operation of such plant would require.a particular attention 

in the- apparatus used as .spark-gap. If the arc-lamp is employed, the carbon 
electrodes should be freqhently renewed, but this can be done equally at very 
low cost. . - : ae ee 
From the foregoing description taken in connection with the accompanying 

drawing, the advantages of this invention, will be readily apparent to those 
skilled in the art to which it appertains,~- and while_I have described its 
principle of operation, together with the apparatus which I now consider to 

be the bést embodiment thereof; I do not desire to Jimit myself to the arrange- 40 
‘ment of parts’here shown, but aim in the appended claims to cover all the | 
modifications which are within the scope of my invention. 


0: 






Having now particularly described and ascertained the nature of my said 
invention, and in what manner the same is to be performed, I declare that 


what I claim is:— a 45 


In A PROCESS FOR THE GENERATION OF ELECTRICAL ENERGY: 


. 1. Disposed in combination: One or more batteries of electric accumulators 
already charged, and connected. to produce a predetermined voitage; said 
battery or batteries of accumulators disposed to discharge through a circuit + 
iu.which are connected the required apparatus for the utilisation of the ‘greater 50 
part of the energy produced by such discharge; same said circuit furthermore / 
provided with appropriate apparatus arranged to take the remnant of said energy, 
in order to be shunted into an oscillatory circuit; a second battery or batlericy 
of accumulators connected to this oscillatory circuit, in order to be charge } ` 
with the electric current developed by moans of the oscillations obtained in) 55 


such oscillatory circuit, -while the ~ first battery is discharging ; a rectifier 
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disposed in such oscillatory circuit in order to direct said oscillations in such a 


Jtnanner that they follow from the rosiiive to the negative pole through said 


‘the ctiee is cise) 
“both atte ies from “pile to another circuit, in order to obtain a continuous 


‘battery; said ozcillatory circuit furthermore provided with capacity, “induet- 


ance and xesistazce of proper values to allow the de avelopiment of the re. ul.ed 
currat u hat will produce the complete charge. of said batiery ‘while 


; ging; ard finally means for reversing the co;necticus of 





wt 
or ta, 





production of electrical energy; ali eukstantially as herein described and for 


the purposes set forth. Mocs 

2. Disposed in combination: One or more batteries of electric accumulators 
already charged, and connected to produce a predetermined veltage ; said 
battery or batteries of accumulators disposed to discharge through a cireu't in 
which are connected the required apparatus for the utilisation of the greater 


“part of the energy produced by such discharge; same said circuit furthermore 


connected to a converter, or ‘direct current motor coupled to an alternator, 
arranged to take the remnant of the energy produced by such discharge, in 
cider to be shunted into an oscillatory circuit; a second battery or batteries of 
accumulators connected to this oscillatory circuit, in order to be charged with 
the electric current developed by means of the oscillations obtained in such oscil- 
latory circuit, while the first battery is discharging. A rectifier disposed in such 
oscillatory circuit in order to direct enid oscillations from tke positive to the 
negative pole through said battery; said oscillatory circuit soning of a 
condenser connected to the above named alternator, one or ceveral spark-paps 
or are-lamps, and one inductance of proper value, to allow the production of 
an oscillatory discharge; a commutator conveniently arranged to reverse the 
connections of both batteries, from the discharging to- the “oscillatory circuit 
and vice versa, in order to obtain a continuous production of electrical energy ; 
all substantially as herein described aud for the purposes get forth. 

3. Disposed in- combination: One or more batteries of electric accumulators 
already charged, and connected to produce a predetermined. voltage ; said battery 
or batteries of accumulators, disposed to discharge through a circuit, in which 


. aye connected the required apparatus for the utilisation. ‘of the eveater part of 


the energy produces by such discharge ; came. said circuit furthermore connected 
to a direct current motor coupled to "an alternator, and arranged to take the 
remnant of the energy produced by such discharge; s said’ alternator connected 
to the primary of a transformer, whose secondary discharges into a closed 
oscillatory circuit, consisting of a condenser, one or several spark- -gap3 or arc 
lamps, and one or several inductances of proper values to allow the, production 
of an oscillatory discharge ; a second battery: or batteries of aécumulators 
connected to this oscillatory circuit, in order to be charged with ‘the electric 
current developed by the above mentioned oscillations, while the -first battery 
1s discharging ; a rectifier disposed in such oscillatory cireuit, ‘in order to divect 





said oscillations from the positive to the negative pole through said batleries ; 

. a commutator conveniently arranged to reverse the connections of both’ ‘batteries 
from the discharging to the oscillatory circuit and vice versa; in order to obtain 
a continuous production of electrical energy;. all substantially as. “herein 
described and for the purposes set forth. ` i 


tise 





4. Disposed in combination: One or more batteries of els ig accumulators 
already charged, and connected to produce a predetermined v6" age; i saad battery 
or batteries of accumulators, disposed to discharge through! á civcúit; sin: which 
are connected the required apparatus for the utilisation of the greater part of 
the energy produced by such discharge; same said circuit furthermore 
connected, through one or more interrupters, with the pr rimary, of a transformer 
arranged ‘to take the remnant of the energy produced Ry suc dischar ‘ge; the 





secondary of same transformer, connected to a closed oscillatory circuit. providéd 


with capacity, inductance and resistance of proper valner to allow the produc- 
tion of an oscillatory discharge; a second battery or batteries of accumulators 
connected to this oscillatory circuit, in-order to be charged with the electric 
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current developed by the above mentioned oagilintions: while the first battery 
is d ischarging ; a rectifier disposed in such oscillatory circuit, in order to direct 
said, oscillations froni the positive to the negative pole through said battery ; 
a commutator conveniently arranged to reverse the connections of: ‘both batteries 
from the discharging to'the oscillatory circuit and vice versa, iù order to obtain 
a continuous -production of electrical energy; all substantially as herein 
deseribed, and for the purposes set forth. 

5. Disposed in combmation, and for the purpose of connecting and reversing 
the operation of the two batteries of accumulators, which are employed in order 
to obtain a continuous production of electr ical energy, the following: A 
conunutator provided with several binding posts which may be connected to the 
~oorrespondin iy poles of cach one of said batteries ; ; said posts provided with strips 

r brushes making a sliding contact with the surface of a cylinder mounted on 
a rotative shaft; said cylinder provided with properly insulated passages 
distributed on its surface, and arranged to connect the above mentioned strips, 
in such a manner that each one of said batteries can be alternatively connected 
to the discharging or to the oscillatory circuit ; two eleciro-magnets fixed to the 
. same apparatus, and provided with - movable iron cores attached to a lever 
mounted on the same shaft of said cylinder, and so disposed, that when said 
electro-maguets are energised, the cylinder is forced to revolve alternately in 
opposite directions s; each one of the coils cf said electro-magnets respectively 
connected. by one of their terminals, and through the minute and hour hand of 
an ordinary clock, to a source of electrical energy, and their other terminal 
directly connected to the remaining ‘terminal of same said source; said clock 
provided with contacts conveniently insulated, and so disposed on its dial, 
that the circuit consisting of said magnets and source, can be closed through 
the minute and hour’s hand alternately through each one of said magnets ; 
Finally a handle fixed to the shaft. of same said? cylinder commutator, in P order 
to obtain its operation independently of the running of the plant ; all substan- 
‘tially as herein described and for the purposes set forth. 

. 6. Disposed in combination in order to produce the alternative and penaa 
operdtion of a commutator: An ordinary clock provided with contacts connected 
to one of the poles of a source of electrical energy, and so disposed on its dial, 
that the minute’s hand can eugage periodically such contacts, when said clock 
‘is in operation; same said clock provided with other contacts. alternatively 
fixed on two ‘different metal discs, conveniently insulated and disposed under- 
“neath the clock’s dial; said contacts arranged to be engaged by the hour’s 
hand, and ‘said metal dises respectively connected to one of the terminals of 
‘two ‘different’ ‘eléctro-magnets, whose other terminal is coniected with the 
„remaining pole of the above mentioned source of electrical ener gy : said electro- 
‘Magnets fixed to the same commutator and provided “with movable iron cores 
‘aliached to'a léver which is mounted on the same shaft of the cylinder acting 
as commutator ; Finally means for the operation of this commutator independ- 
Jently of the running of the clock. -All substantially as herein described and 
for the’ purposes’ set forth. 

Y., Disposed - in combination: -Mechanisms or apparatus arranged, connected 

‘and operating. isuibstantially in the manner described, in connection with the 
apperdeil | drawing and for the purposes shown. 


‘Rated: ‘the 18th day of March, 1918. 3 : B 
Secous É. ab asep ; CARLOS BENITEZ. 
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GB Patent No. 121,561 Diagram Map — Redrawn Nov. 23, 2005 by Bruce A. Perreault 


. Storage battery bank 1 — 2 

. Storage battery bank 3 — 4 

. Direct current output 

. Electrical connection to direct current motor 

. Electrical connection to direct current motor 

. Motor current control 

. Negative output to negative battery terminals and to negative input loads. 
. Mercury-vapor rectifier 


Mercury-vapor rectifier 


. Mercury-vapor rectifier 

. Mercury-vapor rectifier 

. Alternator coupled through direct current motor shaft 

. Inductive resistance tuning coil 

. Electrical contact to primary coil of step-up transformer 

. Electrical contact to primary coil of step-up transformer 

. Electrical contact to secondary coil of step-up transformer 
. Electrical contact to secondary coil of step-up transformer 
. Switching relay 

. Connection to capacitor plate 

. Connection to capacitor plate 

. Carbon electrode 

. Carbon electrode 

. Spark blow-out coil 

. Spark blow-out coil 

. Variable resistor 

. Adjustable sliding contact 


Carlos Benitez 


system for the Generation 
of Electric Currents 
GB 14311 - 1915 
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The Benitez system uses two battery banks for alternately charging one another while at the same time 
generating high-frequency oscillations through a spark gap and two tank circuits, inductively coupled, 
to power a load-- in his patent, a bank of lamps. 


